Abstract. Optical (image) transmission channel has an irreplaceable role in the transfer of information in all spheres of human life. Since normal interpersonal communication, via advertisements to cultural events where visual perception is an integral part of the artwork. Due to the growing digital support of education significantly increases the proportion of optical information in the teaching process. For undisturbed transmission of optical information it is necessary to create adequate lighting in classrooms and technical conditions. Yet the resolution of critical issues of detail, visibility and image contrast in classrooms, lecture halls and a congress devoted little attention. The article brings partial results of extensive research, the quality of information transfer optical transmission channel in the classrooms of elementary and secondary schools.
Introduction
Continually emphasized the need for improving the quality and effectiveness of education, school quality evaluation and research in the field of school management often provide only general proclamations without significant positive impact on the real practice. At the same but making the working environment in the context of the requirements of ISO 9001 [1] , decrees 137/1998 Coll. [2] , 410/2005 Coll. [3] and 343/2009 Coll. [4] we do not pay attention. As a result, we provide a range of educational studies, which do not objectively describe the input conditions. These may significantly affect the results of research and is not assured nor the repeatability of the same input conditions [5] . The technical concept represents every teaching process information transfer within the meaning of the Shannon-Weaver model of communication. It can be unidirectional or bidirectional, depending on the prevailing form of teaching. With rising demands for multimedia support of education, coupled with a massive digitization and questionable "tablet-using" education, schools are introducing a range of information technology problems that often have these technologies to efficiently manage and use in practice.
In the context of a specific research project we have implemented extensive descriptive research, aimed at finding the real transmission conditions in the classrooms to be able reaálně and, if possible, objectively and comprehensively assess the quality of information transmission in the context Lasswell communication model [6] .
Normative Requirements
Basic requirements for lighting environment classrooms and lecture halls determines the amended standard EN 12665 [7] , which defines the basic terms used in all lighting applications, and establishes a framework for the specification of lighting requirements with details regarding the aspects that should be considered when setting these requirements. EN 12464-1 [8] determined by the nature of the classroom minimum illuminance level at 300-750 with adjustable lux.
When using any type of projection paradoxically we get into a situation where in a single classroom space we need to deal with vastly different requirements of ensuring minimum operating illuminance at workplaces of pupils according to the requirements of EN 12464-1 [9] and also have virtually no parasitic illuminance on the projection screen. Standard SMPTE ST 196 [9] requires the brightness of the screen in a completely darkened area at Lv = 55±7 cd/m 2 and brightness of the edges of the screen can be against her Wednesday lower by 10-25%, but cannot fall below 34 cd/m 2 . This requirement is in school practice impossible.
On the projection screen will always be larger or smaller parasitic illuminance, which will reduce the quality of the projected image. Using the demand equation D9 in ISO 9241-303 [10] to determine the minimum required contrast critical detail α = 1', the minimum contrast needed
(1) where LB is the darkest brightness of the screen when viewing black.
For our purposes, we used the results of research evaluation visual presentations [11] , where the evaluation of acceptable quality visual presentations was at a level of illuminance, the ratio of the projection screen
EB is illuminance of the screen when displaying black and EW is illuminance of the projection screen when displaying white. The result is standardized for EB = 1. For contrast according ISO 9241-303 is valid CR = 1/k.
Measurement Methods
To assess the quality of the optical transmission have been used both objective and subjective methods. In the monitored areas were measured illuminance of the screen under different operating conditions and also tested the readability of points, horizontal and vertical lines. Measuring the illuminance of the screen was conducted using the methodology applied set of standards CSN 36 0011-1 [12] , CSN 36 0011-2 [13] and CSN 36 0011-3 [14] . Illuminance was measured at nine points each in accordance with the methodology applied to CSN 19 8020 [15] . Overview of the main measurement of lighting technology parameters is shown in Table1. 
Using calculated average values are setting achievable image contrasts of projections under various operating conditions (Eq. 4-6):
-operating contrast in daylight
-operating contrast under artificial lighting
-operating contrast in the classroom darkening
The maximum achievable contrast image (with perfect darkening) is then given by Eq. 7
Results of Partial Measurements
In the first phase of the project have been mapped in detail lighting-technical conditions screenings in 26 classrooms in primary and secondary schools. In all cases, the projection in picture format 4:3 and was used a nine-point measurements of illuminance of the screen. After calculating average values (Eq. 3) were calculated operating contrasts of black: white, black normalized per unit (Eq. 4-7). The results are summarized in the graphs in Fig. 1-4 , summarized overview is in Table 2 . Operating contrast kD in monitored areas achieved at daylight (Fig. 1 ) values of 1:1.18 to 1:6.71. Only two classrooms exceeds the operational contrast in daylight to 1:5, which illustrates the median value at 1.94.
In the case of artificial lighting classrooms (Fig. 2) reaches operating kL contrast values of 1:1.16 to 1:8.29. Variance values is therefore higher than in the case of daylight, median contrast when the artificial light is 2.61, and only in four classrooms exceeds operational contrast in daylight value 1:5.
Significant differences in the achievable image contrast projections were observed in case of darkening classrooms turned off artificial lighting. Operating contrast kZ is in darkened classrooms in ranges from 1:1.37 to 1:36.59, only in four cases exceeds 1:20 (Fig. 3) . Median 4.83 demonstrates that in most cases does not even darkening classrooms minimum required quality of image projection.
The calculation of the maximum achievable contrast in perfect darkening, therefore the operation of the lighting level cinema provides the contrast, which could be theoretically achieved under ideal design conditions. Here were the biggest differences identified. The maximum achievable contrast in perfect darkening k0 varies at levels of from 1: 1.37 to 1: 323 (Fig. 4) . Median 23.97 proves that even in case of darkening perfect projection would not achieve significant quality, but more than half of the classrooms would exceed the value of the contrast of 1:20. 
Summary
The results of the measurements show that transmission characteristics virtually classrooms do not meet minimum quality requirements for transmission of optical information. In terms of singleShannon-Weaver model of direct communication in the direction projection area → eye of pupil is the main cause of the unsatisfactory state of the large parasitic illuminance as in the case of natural and artificial lighting, and the operating conditions a small luminous flux used projectors. The examples presented in the publication [12] states that to achieve the desired contrast CR when parasitic illuminance EP must illuminance of the screen EW at the white color on level
For projector with a contrast achievable k = 1:50 (CR = 50) based upon parasitic illuminations EP = 150 lx value EW = 8 325 lx at a screen size of 200 × 150 cm projector must be able to deliver a luminous flux of 25 000 ANSI lm! Installation of projection technology in classrooms is not supported by the light-technical studies, lighting and blackout system classrooms are not adapted to the needs of quality and design of completely understandable financial reasons they are used is relatively cheap and less powerful projectors.
Remedy current state is not usually possible partial minor adjustments, but requires systematic solving the problem of lighting technology parameters and illumination classrooms. From design darkening through the design of segmented lighting systems, including radiation patterns and shielding stray light, color adjustment and the reduction of reflection and scattering of light, to the proper selection, installation and adjustment of sufficiently powerful projector. Then there is a realistic assumption that the light-technical parameters of the classrooms are not restrictive elements of the optical transmission and optical information between the source and the recipient reports will be transmitted to the required quality.
